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taproot to overcome the increasing soil resistance of a cultivation

pan.

Summarizing these field experiments, it can be concluded
that the best cotton yields under dryland farming conditions can be
obtained on this heavy soil when plowing is performed on wheat
stubble land and the plow depth is adjusted to a depth below an
existing tillage pan. Avoiding the effects on the wet soil caused by
secondary tillages during the winter and spring, the soil surface
can be prepared on dry soil (disking and leveling) directly following
initial tillage in the autumn, Weeds can be controlled by the use of

suitable selective herbicides,

1V




highest for the no-tillage treatment. The depth of the taproot-
impeding tillage pan was found to be most severe at the 15 to 25 cm
depth in the 1969 season, hardly indicated by higher resistance to
penetration values found at the same depth., The cause is to be
sought in a thin puddled pan created by the cultivation and harrowine
operation in spring for the preparation of the seedbed prior to
planting. Preparing the soil surface immediately after the initial
tillage in autumn on dry soil with the aid of disking and leveling,
resulted in a reduced tapmot—i;npeding tillage pan at the 10 to 15
cm depth in the 1970 season. Since we were more certain that no
gddling and only compacting of the soil had occurred during the

. ration of the dry soil surface in autumn, the correlation
-oefficient was computed between the results of the penetration
effort per 5-cm layer at seedling emergence and the relative

Wility of the taproot to pass those layers, A correlation coefficient
of 0,67 was found, which is on the low side, There may be two
xplanations for the low correlation coefficient obtained: First,

iat the maximum root deflection may occur in the soil layers just
e/ore the maximum compacted layer is reached, which points
.oward the need to make a narrower subdivision of layers and to
use a light hammer or to reduce the height of its free fall (instead of
the used number of blows per 5-cm soil layer of a 2 ke hammer
with a 50 cm free fall). Secondly, that the mechanical resistance

of a soil pan is not the primary factor in root impedance, but
rather the reduction in the oxygen concentration as caused by a

higher soil density and the reduced ability of the young cotton

III




consisted of no-tillage with a cultivation in spring prior to planting,
and in 1969/70 of shallow plowing with a cultivation in spring prior
to planting, The experiment was laid out as a randomized block
design in four replications. Cotton, variety Acala 1517-C,was the

test orop for both seasons.

Some influence of the differences in seedbed properties was
felt in the number of emerged seedlings and plants per umit area,
but the plant density stayed well within the range for optimal yield
performance, Better plant growth was observed following the
tillage treatments than no-tillage; this was reflected in a higher
number of yielding cotton bolls per plant. Significant difference
. seed cotton and lint yields were obtained between the tillage
practices, with the highest yields obtained from the deep plowing
treatment in both seasons, Cultivating no-tillage in spring prior t
planting improved the yields (1969), whereas cultivating sha%low
plowing in spring (1970) somewhat depressed the yields, \

The influence of the tillage pans on the occurrence of taproot
deflection from normal downwards growth, and its depth from th
surface, was investigated. This was an attempt to obtain more
information about the relationship between the mechanical
resistance to penetration values obtained with a hammer
penetrometer and the mechanical impedance of the tillage pans as
felt by the cotton taproot. The lowest occurrence of abnormal
growth was observed for the deep plowing treatment and the

II




THE EFFECT OF VARIOUS TILLAGE PRACTICES ON THE SOIL
AND ON THE YIELD OF DRYLAND COTTON IN THE KISHON
DISTRICT

By

E, Stibbe* and D, Ariel**

SUMMARY

Various tillage practices were compared on a heavy clay soil
th slow internal drainage properties, where through the years
problems have been encountered in tilling the soil, in preparing a
suitable seedbed, and in obtaining profitable yields of summer
‘¢x~ops grown under dryland farming conditions.

E@ur initial tillage treatments were tested in 1968/69 and
6.5/70: deep plowing (40 cm depth), subsoiling (40 cm depth with
shank spacing of 45 cm), shallow plowing (25 cm depth), and no-
tillage, In 1968/69, the soil was prepared pripr to spring planting by
cultivating and harrowing wet soil, In 1969/70, the soil was
prepared in autumn, immediately after the initial tillages, by
disking and leveling  dry soil. A fifth treatment in 1968/69

* Dept. of Soils and Water, The Volcani Institute of Agricultural
Research, Rehovot,

* Div, of Cereal Crops, Extension Service, Ministry of
Agriculture, Tel Aviv,
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